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t,l I{: (Ii fl’(!tcll( ])iw(w (If A’I’l III) witllol[t  l)eill~, (:(I(:(((YI l)y 01 (’fl(,(:[it)p,  (I( II(!I  (lcvclt)l){:rs’  cfli)r(s.

‘1’11(:  sin: aiI(l I)l]il(l tilrl[! for tllc soft~vaw  lIIak(: this a  )Io)l-tt ivi:ll l)ul c]i[ic:(l  llollscl;cc])i)lp,
task. ‘1’II(! ArIIlll I) t{::IIII lIns (I(:vclo])(xl  LII(!  }’Ahf sof(w~II{I  (l[:\’t:lo])III(:IIt  ]) M)U!SS ((lt:s(:til)cd  iil

,S(:ctio]l 5) to ti(l(ltws aIId solve Lllis  I)rol)lc  III.

A])otll(:r  ilrl])orla))t  i]s])(!(l of L]](: A’III  III; aI (:lli((:(:tllw  is III(! IIip,ll I)CI  rorltl:~tlcc  or t II(: ctiti(xil

r(vll-tjilll[:  coI(:  o f  LIIC sil[ll]l:itor  il] a(lditioil to tlI(: s(:v(:ra I cvcllt-dlivctl silllulatio]l  II Io(lcls. A l s o ,  a

]]li]li-(!)  l}~i]()]lltl(:l)t,  co]ll]mtil)](:  with t,l)(: A’I’II]I; ;(l(:llit(:c:(l]l(! IIM l)CCII (l(:\K:loI)c(l  to SUI)I)OI  t LIIC u)lit,

(](!\~(!]()]  )lll(!Jlt  :111(] t(:st Of Sil Illl]iltioll 1110(] (!1S. ‘1’llis ]llilli-(:l  l\Jito]ltil(:llt II()( only ])mvi(]cs ii (x]]lvc)li(:]lt

w a y  f’ol II I()(1(:1 l)uil(lcrs to (1(x:101)  aIId trcs( t,llc II I(Nl(:ls~ 1)11( ;Ilso lIIiik(x ii (21sy  t o  ]]li~,tatc tlI(:

II IOd IIlm itlto LIIC A’I’l\l  I; [:il~’il{)ill[lcllt,  f[)l  i)ltcp,ra(ioll  wit,]l  tlIc  Icst or tlIc siltlllltlt,ioll.

‘IIIIC  :ll(:llitl(!ctllll~:  dcsi~,tt II:(s at, tll(! OIItS(:tl cill])llasimxl  a  {00/s  lms(:(l a])])  r(mcll. Giv(:ll LII(:
S](IW ]Ilat,{lratlioll Iatcs of IICW SO IIW:IM!,  it was lli~,llly (I(:siml)lc  10 illl](uit alI(l lISC (:xisljil l{’, al)(l lIIatlll.{:

(,o(IIs to for]tl tllc I)(llwalk  of tlIc A’1’l  III) :i~clli((:(:l[lle  aII(l foclls  tlIt: A’III  III; sof(w:ir{:  (lcII[:lo])  II I[:IIt ill

klli((illp, k)[;(:tlIcI tlIcsc tools aIId itll])lcltl(:lltill~,  lKW fcalllw i)lh)  a II S+ II)l(! flip,llt s(d’L\val”(:  (l(:IrL:lOI)  II I(:IIt

aII(l L(:stl cllvimllltmlt. ‘I’l Ic ;Il(:llit(:(:{ll]]u  is :(1so Iwillp, (l(:si~,ll(xl  for I(:IIsc it] Itlissiol]s  (lI:It follow 1 ),S1.

2.J

‘1’11(!
(:01”(!

Arcllitmlurc  ]hi~ll

l)(jlrolllli  lll(:(: I(!(lt]ir(!lll(:llls (I I I  (11(: siillill:i~iofl s(lr(i~:ifo. 1{(’:11-  (it!t(!  IIIC)(I(!IS  (:ottlaitl  f{l))(:lio)ls  tlla( aw
(! XCCII1,  NI CVCIJJ silllulal,ioll lwar(,l)mt wl}ilc CVCII(,.  drivcll II Iod(:ls  do  II IOS( or (ll(:it  w)lk ill ICSI)OIIW)

1( I (! VCII(!S  01” c(lllllllallds.

l{t::il-tittlc II IOdClS i)l(:llidc: a III()(IIIIC  fol ])l~)l):ip,iiti)l~,  tlIc: s]xI(:(:(:I  :If[ (Iyll:ilili(:s  st;it(:  (1 )Ali’1’S),

II Ioduls  fo] i,l Ic! va~”ious  at, iiludc COII(J(I1  scIIsoIs aIId  ac(, II:IkHs  (1 )SIII:I,I, II 1(1(1(:1  S)} {lIC i)lt,(:lfa(:cs to t,lI(\
1 [h~i  ])11S, 1110( ](!)S f[)J’ (](!\r~(:(! C](!(:h’olliCS  illh!l’fW!S (![(:. 1) S1[l; 117 is a sJ)dc{:(xaf(J  (l~llilllli(X  Si)lllllilti(lll

tool” wllicll  illclll(lm a lilwaly of  ?Jll;il~ti[:ill  lIIo(l(:ls fol a(:tll:itol :111(1  scl Is(I] lIal(lwarc  (l(:vi(x:s (Iyj)i(::illy
cOIIIIII; II I(l(!(l  I)ty atjtlit)udc C(IIItl I(J SUl)Sy StlCI II flif,lltl  sofllwaw. ‘I’l I(:s(:  lII()(l(:ls lIave coi)ti]ll]olls” stldtc:s,

i~)l(] ii] ’(! l,i(:(l (,o 1,11(:  ] JAI{  ’I’S (]~]!iiltli(”.s  (xIIII})uk’ U,ll{:ill(’. 1 )S}1}:1,1, will 1)(: (l[+x:]il)cxl  ill 11101(: (l~:lail i)]
S(!c(io)l  4.

‘I1]I(! c!vt!llt,-(]1’it~~!ll  II IO(]C]S  :,(!L (!x(!clltc(l  OIIly occasionally  aIId I UII as sc])arat,(! ])J  ()(:(  :ss(:s. ‘11]1(:
difl”{!rc:lltl  ])ro(x:sscs  ill tlIc siltllllallol ty})i(:ally (:olllllllllli(::it(:  via  )IICSS+I,  CS. A I I {! X?l II I])l(!  or all (!vc!llt!-

(lrl\’(!l  I ]II()(lc1 is a S(X:IIC p,c:IIcrHlor wlli(:l) is IISLX1  t o si)llillalc t 11(: 011-l)[);II  (] (21111 c121. ‘1’llis II I(I(lcl (Io(w

its work  ill IUSI)OIISC  to a ‘(hkc ])ictu!c)) COIIIIIItIIId fl 0111 1 IIC flip,llt sorlt~r~ii~!  :Ii Id III:IY  t:lk(! sc:v(:t:ll
IIli)lllt(:s  Lo clt!a(lc al I iltlag,c!.

‘I’l I(! llip~)-level (:t~lt:p,ol’i7)iltlioll”  and (Ic:(c)lrl])(lsilic)ll  (If Sill)-syst(!llls itlto  1(’:il-titll(!, 1 )S111:114 :11!(1

(:trc:lltl-(lli~~[:ll II Iodcls  is illustlratd ill l~ip,llrc 1 , ‘1’11(:  l’(!ill-tiltl(!  1110( 1(!1S :11(: itrll)l(:)tl(:tl((:(l :111(1 illt(:J’-

(x))III(x:t(xl  usill~ tll IC Lllird-])artly  tlool CO71f701jf’lICll,  f] C)lII l{(,;ll-’l’i)ll(: IIlllolwtiolls,”  1)1(:.  t~07117nl,5’)Icll
1)1 OVi(l(!S :1 (;-l -1 l):IS(! (:]iiSS fol” (:[)?ll;lO?/(  :?//,$, illl(l  ~lll(l\\;  S f(ll (liltil-flo\\r l)(it,li’(’(!ll (X) II IJ)OII(!I  IIS. llil(~ll
(I)llll)(lll(!llt!  11;(s  a l l  ‘(cxccl]t!  (!” 111(:1110(1, wllicll is (:: IIIc(I (XICII Li(k of LII(: siltlulatioll. Co II I])o IIc IIts also
llii\r(: itl])llts aIId oIIt]) IIts -  (!acJI tick  {lI(:y SC:( tl)t:il (IIItj)  IIts l): Is(x1  C)II tll(!ir  ill])  ll(s.  ‘1’11(:  (IId[!I  ill
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(I{ ItI)(Its.  Ad(litioltall}~,  sitrlllla{io))  Lilll(: (::\II l)c a(lv:III(:c(l, I)(IW!I  L O  tlI(!  d(:vic(:  tIIrII  (xl  0 1 1  ;IIId ofl,
IIIC (Icvic(! (XIII 1)(! N!s(!l,  ctr(:. ‘1’IIIIs,  LIIC (1(:vc1o})cI’  CaII  ])okc val IIm foI 1110(1(:1 i))])(ils, :I(lviIIIu: <i

Sk!]), })cwk ZI(,  JIIO(](!l  OUtj)llt,S, l’lltl ‘) ’cl s(:ri])is 1)()  (:]1:11 )1(: l}t]i~, lcstitl ~,. W]lilc LII(:sc Ca]ml)ilit)i(!s au.:

:iv~lil:il)lc ill tll IC full-u])  siltiulat)w, LIIc  IIlil)i (:~)~~i]olllli(:)ltl l i d s  tlIc d(lval I@I,cs tll Iat it, illvolv(:s  1(1ss
co(l(!, is self-col)tziillcd, alI(l is fasl(:r  aIId (:asi(:)  10 I 1111.

3 S i m u l a t i o n  Modc]s in the A’J’1]111 Siml~lalm

‘1’11(:  followil)g” is a l)ricf sul III IIary of tlIc vaT ious  II I(Jd(:ls ill III(: 1 )S1 sittlul:ltror  as SlI(IWII  ill fip, (IIc “1 ,
aII(l Llwir fllllc.tlioiltllitly. Mo(](!ls  fol’ (11(!  fwl llsap,(!, I)ow(!f” IO:id, lI(!:Ik!Is,  (:1(:., ar(!  il)(:lll(l(:(l ill tfhc

(lc!vi(:c sit[lulatfiolls  as :i])])lc)])li:itc. I’hilurc  III()(ICS aI(: a lso l)uil( itito  tltc III()(lcIs.

1{(;S: N40(Ic1s for  tlIr(Ist(Ts,  LII(!  latdI ass(!tttl)]y,  tl)c ])w])ulsio)]  (Irivc  clc(:tlo)li(:s  ( 1 ’ 1  )II;),  fllel La)lk
])l(:ssl]lc/flc) \$r-late/(:ollslllll] )tic)ll (:L(:.

l{at!c  Sc]lsol”: A  l/it(:s( :l)s()l~[l ()(l(:l\\r  itlll):i )l(l\\i(l(l),(l lif(:\ll(l llois(:c lliil~i(:t,clisti(  :s,~(~l(l t,lI(: A/1)
:ttd {!k!ctmllics  il)tl(:lh: ().

SIIII  scIIsor: A  SIIII SCIISOI”  111()(1(:1 willl tlI(: II II II I1)CI of II(w(ls, Ll)(:i]  (:l);ll”il(:\(:l’iSiiCS,  1110(1(’s,  :111(1

cl(:(:t,  m])i(:s  illkrfac(:.

SIIH’  m]~inc:  AI I n~)aly(,ical  1110(1(:1  for tlIrIIs(, flow l’a((!, ])1’(!SSIII”(!, (:((:. foI tlI(! S1’;1’  cllp,i]l(!  aIId i t s

COIIIJO1  u))itl.

Scarlet  gilllbals: A  ]]lo(l(:lfo]  ca(:lI o f  tllcScttll(:t lEIII(:l ~,iiril):il acLu:IkHs atl(l CIIIX)CI(:IS i)l(:lll[litl~,

tlllcir  clcctlmllics illtcrfacc.

Sc[lrlct Solal” pallc!l  }Iowcr: A I I al)alytica] IJIO(ICI  fo]tllo])(]  \\c]~,c)lcl:\tc(l” as afl]ll(tio]l ofs]mcc-
clafl atllitu(lc aIId ])aitcl  arlic[llatiott.

,Scar]ct dy]lamics:  A  SLIIICLUml  (I<yl]a)lli(:s  II 1(1(1 C1 foI t,l I(: Sc:IIl(:t, solal ]MIIC1  Il(xil)ilit,y  will) vLll-
U(:S  for lrl IC assIIIJJ(xl lII()(I(!S)  tll Ie vil)ratliollal  fr(:(jllctlciw  :il I(l tlIc: (lall)])illp,  ralios; tll I(: cllrIctIt
sl, ru(:l,  IIral (Iym)r)ics  Illo(l(!li)\p,  cst)ilrlatl(: is 5 II Iod(:s/I)a)I(:l.

S1)acccraft dyna~nics mode]: ‘] ’his II Iodcl will (l(:[ill(!  tlI(! kitl[:lllati(:s  atI(l ]Il[]llil)(](ly (lj’lta][li(~s

II I(I(]C1 foI” L]I(!  s])accc]”afl  illc]u(]ill:,  i)lclli:~s, II I(I(lCSj lIaI(iwaw loc,:lliolls, ” etc.

SSIL: Solid  st,al,c rccordcr  IIio(](:l  wit,]!  (lcfiilit,io)l of ill(l(!rfa(:cs ?I)I(I  d a t a  trd)lsfcr  ]Ilcdlallisl[l,

Is





SCi Cll CC ilISLl” UlnCl It4: ,Sil Ilulati OII lIIodels  of t)l I(:  sci(:]l(;c i]lst,f(lttl(:tlt,s,

-Vd,[)]”  Sclv(!l”: A  mll-li)ilc III()(Iu1[!  to sII])})ly  {:;iltll/s(ttl/:ls[(:loi(l v(x:toIs.

1 553/3 773 bus: A  111()(1(:1  foI (11(: I)IIS ()])crati())j.

‘I’(!l{!(!  0111111.: A  II IO(l(;l  f’01 tlIc S1 )S’1’ t, I:IIIs])(III(l(!I , ]) OW(:I alll])li(icrs, w:I\’c p,lli(lcs  alI(l Swrilcl)(:s  (:L(:.

lJ])/dowlI liIIk: IL40(lc!l  (:11:11111(:1 iill(:p,tity  a s  a f’(lll(:tio)l of al IlclIIIi  I (:til(ll-])oi)l(i)lp,  dII{\lc.

4 1 )slll’:l ,1, S] J:lCCCJ’Wft l)ynaJnics Si)nlll:~llor

1 )AIrl’S  SII(:lI  (1 )SIINI,I,)  is H JIllllti-lllissio)l  sl)t~c(x:raf’(  sil[l(llato~  f(II (l(:\rclo])  III(:IIt, L(:s( alt(l  vcti[im-

tioll of fl i~,llt softwaw aII(i lIaIdwaw, 1  )S}III:I,Ii is ])or(~Il)l(:  fro)!) (I(:skt(l])  ~~otks(;ltiolls” 10 mt]l-titrl(!,

ll;(l(ll~~?ll(: -itl-lll(!-loo  ])” sillllll:(lioll c]ll’ito]l)ll(:)lts. ]  )SIII:I,I, (1’’ip,[lr(:  4) i]llcp,t:it(:s L])(: ] )Al:rl’s  S/(; fl(x-
il)l(: II)[ll{jil)()(ly (Iyllallli(:s colrl])lltl;illioll:il” (:1 Ip, ill(: all(] a lil)l’ill”~ Of IIal”(lw’a?(: lII()(lcls  (for a(:(jlldtols)
S(!lls(ll”s all(l  1[1[)(,01”s )  into a si]!,ulatio,l Clivilo,]l]w)it  (11:(() (i,),  l)c (msi]y C.o)}{ip,t,rc(l a},d i))t(:rfad

will)  flip,ll(l soflwarc  alI(l lIar(lwar(:  f o r  valiolis l(xll-titll(!  alI(l 11(111  r(:tll-(ilrl(!  ,$/(; sittl(ll:lt,ioll  IIC(XIS.

‘III(:  IIlnill &oals of tl](: 1) S111)11, (!tl\ilc)llltl(:llt  arc: 10 Si[),ll ili(’i]lllly I(:(III(X tll(: sof(\\~ill(:  (l(:\(!lo])l  tI(:lIt
.

)ARTS c/ynan)/cs  compute engine
<eusahlc library of hdw  rnoclds
Well de finecl API for Dshell  & models
Portable ftom  CAE to real-time env
Used  throughout mission life-cycle

t \

l“i~,ulc 4: ] )S]]t;l,l,  ;il(:lliic(:((llc  \\it,ll  ] )AIUS tIII(l d(:vicc

](:(jl]itcxl to illtl(:tfa(:(!  (I<ylld)]lics  silllul?ik)]s,  acl,l  Iai,OI  aII(l  s(:IIso  I )I:II(lw<I](!

.,

1[10(1(!1s

]IIO[l(:ls alId li:ll(ll$r;llc-ill-

( : f l ’ o i l s  across {II(: variolls



<
>
7



(If w])icll 211(:  IdcIrc(l to M ZI II Iodule. ‘1’IIC siw alI(l l)llil(l  (Iitll(: foI tlI(! source (:()(1(:  IIlilk(:s  it

ill(:oll~’c:lli(:)ll  for  (!a(:l I dcv(:loI)c!I  L ( )  cllcck  out  llis/llcr OWII (:o])y o f  LIIC ultirc A’llll l’; sul)systcIII
sof(,wal’(!. (hlsidcrit)p,  tlIat a t,y])ical dcvclo])(n  F,CIICIHIIY  wo~ks 0 1 1 only  011(!  (11’ two 1110( 1111(!s 211
a tilt!(:, a III(W fl(!xil)lc way 1,( I (Icwlo])  iIIId IIS[! IIIIC A’I’I III; sof(wtl~(! lIas l)(wII (l(:vcI()])c:(].  ‘1’llis

col)fif;(lltitlioll” lIIallaKclllcllt  Systr(:lll collcctlivcly  ](!f(:tlc:(l  to a s }’c[  A?/ oilier lbf(/h PAM) S~StI(Hll

c(]llsists o f  a  laym o f  1’(?1 smi})ts 011 10]) o f  CVL$. ‘1’IIc OIJj(x:li\’(! i s  to allow (lcvclo})cts t o  (:1 Io(H:

~$rlliCll A’I’]J]I] lII()(]IIICS t,ll(:y Wis]l (,() (:ll(:&(]ll[, foy (](:\~c](I])I II(:IIt, ]) UI}NS(:S aII(l w]licll OII(!S tllC~J  Silll])]y

I ICC(1 avail al )lc. ‘1’ A  vcmio]ls  ama IIl:iillt,;iitls wlms(:d  versio]ls  o f  (:ncl I 1110(1(11(:  ill (lIC  (Iir(xto]y

st, r(](:tui(!  SIIOWII  i]] 1{’ip,(]w 5 so t,l I at (l(:\~cloI)(:Is  lIavc: t i l l  II I()(IIIIC  v(:wio]ls  avail  al)]c for cll(:ckout  o r
liilkillp,.

/sonJe/pa~hNers  ions

//\\

[ act) program or library
iti A 78[ has  a directory

Dview Dshell dsl-sc lit]Sim
under Versions

~/ \

Multip/c  compiled versicms
of each program are kept

dsl-sc-Rl-05 dsl-sc-Rl-06 dsl-sc-Rl-07
for devc/opcrs  to /it lk against

‘akefi’e”/ \\
E act) ccmpilec{  versicm has
Makcfilc.atbe w})ich hasa
targc  t for  making  /inks to
exec(!lcillles  ar]dincllide files
as necessary. Executab/es
for eat/I version ale con)pi/ed

spare-sunos4 spare-sunos5 m68k-vxworks  for:l// t:/rge(p/atforrl)s

w],(:),  ;,(l(:v(:]c)l)(:ll  v:,ll(,st,{)l  Il;lk(:(:ll:lllg~s  1,() t,]lcco(]cofo]l(:()~ II 101(:11  I()(l(I](:S,  ]l[!/SllClllllStI

first lutI a ‘( SC(UI)” scri])t. ‘] ’]lis  scril)t w i l l  (:t(!at(: [III A’I’l III; root,  (Iiwctoly for tll(! (lcv(!lO])CI,  :1s

SII(WII ill figtlrc G. ‘1’IIC(lCVC1O])CI  LIICII  s])[!cifi(:s  wl}i(:ll II I()(IIII(:s  [iIctol)c:Ic  tII;Illy cllc(:kc(l  out, frolll
~;~~,$’(kllolvl}  ~lsw(,l.k ,ll~(]lll~s) :iIl(] W]li(:l}  ;ilc:t,()] )[:s Yllll)()]ic?~llY] illk(:(l  L():I ]J1(:-co)rl ])ilc(]\(!l”sioll”

(k,low],  as link modules). ‘1’liis i,,fon]latiml is k(:],t ill a c(,],{ig(,]:,tic,]i file I.,l)at allows tlIc dcvclo],(:r
to tell at a F,la II(x: wl)icl) lIIo(lulcs  tll ICy lI:IV(: c Ic(1  :kc(l OU(, aII(l wllicl]  vcrsio]ls  of Iillk II IO(II1l(!S tlIcy

aw usil]~,. ‘I’II[! (]cvc!lO1)(:I’S  $l’A’/’ll [:] Ivi]oill[lc]]t,:i  liill)l{:all(l(l  Makcfilcs alx:kc])t c.lcaII lx:caus(!liilks

to al] A’I’II}I;  cxccutal)lcs  exist ill a sillp,l(! biII (Iirc(:toly ,  aII(l  litlks  L O  a l l  A’I’1 1111 IIca(lw film alI(l

lil)]alic!s ;IIC k(:j)t ill sillglc i n c l u d e  aII(l  lil} (lircctorics. Multi])l(:  (:o]]i(!s of cmcll III()(IIIIC  arc k(:i)t

;lT”OIIII(]  SO (b(!k)])[!l$  /,(:t II(!W VC!I’SIO IIS Of  IIl)k  lII()(luk!s  OIIIY w] I(!l I t,] I(!j’ d?’{! I“(!:I(  y.1

lhclI IIIO(IUIC  lIas a NTakdilc.atbc  file wllic]l IIUS a ]l)kli]lks  ttIIp,ct tlIatt  will IIlak(: sylnl)()]ic
lil)ks  t o  (lIC l)iilarics aII(l IIca(lcr  film  fol t,l I(I II I(I(I(IIC. ‘I1]IC NJakcfilc. at,bc fil(: (Ic[i]lcs a  CIC;III

illtc:rfac(:  lWLWC!CII  tlI(: YAM l)llil(l I) IOCC(lIII(:  aII(l  t,l I(: II I(I(l\Il(:,  allo\villp,  llIe wisy ad(litio]l of cxt,cr]lal]y

(I(:vc1(IIw(l  I)M)gIaIIIS  tiII(l lil)ra  rim groII])  as A’I’II}I;  II 10(1 U1(IS. ‘IIIIC  crcatio]l of a Makdlc,  atbc it)]
(lIC II IOd IIlC! is a]] tlIat  is I“(!(]llil’cd  to ])]11:,  i))to  tlI(! ~’Ahf l)lli]d  ])1’oc(:ss iill(] II() ])lo(]ifi(::~(,io]ls” of I]IC

u)A m t,l Ic II Iod IIlcs’ Makdil(:s aIc mquirc(l.

A  l{,c]casc (lir(:ct,ol~l contains aII A’1’WLROCIT  (Iii (:(:LoIy  fo] NI(:lI mlcasc  of tll(! c]ltiw sul H,vs-

1(:111. All II IO(lIIICS  ill tl)(:sc mlcxiscs  aw s])cci[ic(l  as Ii Ilk II 1()(1  II1(:s, alI(l IIlakc it, c.lcal  wlli(:ll VCWIO IIS

11



/user/directory [developers can work in

I any directory ii my want

atbe-u~erNanw An ATBE. ROOT directory

~// \  \\~ :tnda{rATBE.corL  figfj/e

is created  with subdirectories

ATBE.config Makefile src etc include lib bin
ATBE.config indicates w}!ich
nmh/es are checked out / / l \
work modules and which are dsl-sc spare-sunos4 spare-sunos5 m68k-vxworks
symbolically linked link modules
totleVersiorsdirectory,\ \

Directories and subdirectories of bin, include, lib, and
etc contain only symbolic links, eitt ter to executables/files
in Versions or to checked out  work modules under src

Makefile.atbe  source code spare-sunos4
.Source code for each work module, such as cisl -SC in this example, is
checked out from CVS into its own subdirectory of src. lhe developer modifies
and compiles the code as necessary. Makefiie. atbe is used  twre as well, to
make symbolic links from bin and other  root subdirectories.

IJip,urc G: IJ(:vc!lo])(:rs ctilI sclcctl wllicll  111()(1  IIl(:s  llI(:y  W?IIIL  til(:ir  mVII co])ics  o f

of t,l Ic II IO(]UICS  work  togclhcr. ‘1’l)is also  ])mvidcs  a  ])]acc 10 g(I 10 si][)l)ly rui I a versio])  o f  tlIc

SUl)S<yStC:lII.  (7V,9 ld~,s  arc Ilsd Lo tap, souux:  code WIICII  IICW vcrsio]ls  of a 111()(1111(: COIIIC 01111 aII(l
WI I(:II Iclcascs arc lrla(lc,  so I(!lWISCS arc Lrack(xl l)=y (;1’,$  as WCII,

6 Oill(!r ‘J’ools

III a(l(litiol)  (() LIIC illlir(] ])arly  tools alwa(ly l)lcl)tioll(d, (;[)IIII’01$911C11,  7 ‘(:1/!1 ‘k, al I (1 C K9/1{ 6’s, t!l 1(!1”(!

arc scvv,I~Il otl Icr lm)ls USC(1 ill tlIc silrmlakr  aIId LCSI,l)C(I  c!)li~iloll]rlctlt,. A l)licf (Ic!scri])lioll of’ tlIcsc
tools” is p,ivcl) l)c]ow,

(hlsol(!: ‘I1l IC CoTMo/c  i s  aII A’III  III; ])rogtat]l  fCII lillltl(:llillg,  r[l)lllillp,, )Ilollit,orillr,)”  aII(l  grac(:f(]lly
sll(]lltjillp,  dow II ltlulli])lc ])mccsscs, 11’or CX:IIII1)l(!,  it CaII S1?IIL  II]) a v(:mio]i  o f  A C S  fii~llt  sofl-
Waw, 1553 l)US  II IaIIaF,(:r  flight sof(w’am, aII(l  tlIc  A’i’lll I; sitllulator. It })rovi(](!s  a 7’c1 CO II II IIa IId
lit)(!,  aIId CaII scIId 7’cl CO If II IIaII(lS L(I aIIy 011(: of tlIcsc ])mccsscs, 01” (!0 a l l  ])1’OC(!SS(!S. 11! ])1’()-
Vi(]es ;~ SU])])OIL ]jl)la~y  for t,] IL! I(:c(!jv;!}p, ])1 omsscs (Iikc ACIS)  to lIaII(ll(: ‘I’d COIIIIIIaII(lS  aIId
SC!II(I  l)ack Ixx  IIlts. ‘I’l I(! coIIsolc  t~lso lIas ])mvisiol)s  for a clock) wl)idl dr ives  all ])rocmscs, S o
al] ])rocx!ss(!s  mII ].)c sL?II1(!(] o r  sL(I])])c(I  at t]Ic SaIIIC till)(!, aII(l  take t,itrlc  SLC])S o f  tlIc S: IIIIC

size  (si]]lulat,  i(]l) t,ilrlc) :ii Id ~Iqu(:II(:y  (wall  c lock t,it[l(!). ‘i’11(: (:OIISOIC  is l}i~,llly (:oIIfiguIal)lc,
s o  LIIC user c?\II s])ccify  w]licll  sIIl)sysLc  IIIs ?III(]  tools liIcy  wis]l to IISC it) a slar{, r]]) scri])t,, s o
I I( )  (x)(1(:  II(mls  to 1)(: r(:-(:oltl])il(xl.  A(l(litiollally, it C: III (Iis(ril)ut,  t: tlIcs(:  ])roccsscs  to Itlul(,i])lc
llosl,s/])liilfO1ltls” l)y usil)g  7sh,  aII(]  dis})lay  ]vitl(lows aII(l  (JUIS 011  ]Ilulti])l(:  ]Ilo])itors.  (k) II II II II-

)Ii(:at, ion I)(:LWCCII  LIIC COIISOIC aIId LII(: ]) IOCCSSCS  II I;Iy t a k e  ])la(:c Ilsi)lp,  a IIUIIIl)Cr  o f  difl~:r(:l]t,
]H”ot!()(x)ls.

1 )vicw: lAJ~CTIJ is [i 31) s])acu:taf[l  ICI I(I[!ICI (l(:v(:IOI)C(I  for {IS(: will]] 1 )s11 1:1, I,. 1 t (:?111  1“1111 011 Several
(Ii fi(:rclll, ])lal)forltls  illcludillF,  Sili(x)ll (;ld])llics :111(1  SIIII (usiiip, tJII(:  ])ul)lic  (Iolllilitl  F,ra])]li[.:s



lil)raly fi4J;S’A).  l)t)icul rcads alI ill])ut file si]rlila~ to tlIc  1 )S}III;I,IJ  ]IIodcl file, wllicl)  s])(:cifi(:s
tl)c salnc l)odics tlIat  lrlakc  UI) t,llc s])acm’aft. Additiol!ally,  it ki]mvs al)out t,lIc g(:oIII(AIy

alId color to Icndcl ill[!s(: l)odi(!s iII. so tll(! Salll(!  ])l”ogl’alrl  call  1)(! ,  alId is, us(x] for diflhc]lt
sj)acccrafl wit,llout (Il)a))sillg ally c o d e .  IJuri]lg lull I,iltl(!, 1 )S}III;I,IJ s(!ll(ls lrl(:ssap,cs  to l~l)icu)

f  Mcssa~cs t h a t  altic(llalc I)o(lics  01] I,llcitl(]icatillg t,l)[! ])osit, iol) all(l attitll(lc  of (,]]c s])accct’a (,,
S])a(x!(mft  ]Ilay also 1)(! S(!llt,  as W(!ll as ‘([l]  illsl,(:l-filc(l” lIImsa~cs  wllicl)  (Iis])lay a ])ll]lt]c ftol)l
tl)c! sl)(:cifi(!d  LIIIwstcI”. A s  with  tlIc coIIsolc, a IIUIII1)CI  (If difl’crcllt  (:c)ltlltl(llli(::itic)lls  ])mtocols
ale! availal)lc. 01) Siliml Gla])llics lrlacllill(:s, tl)cr(! am ()])tfi())ls for (Ioillg  ftll)(~icr  r(:l)(l(:li]l~
with ligl)ti]lR  an(l  t,cxturc lrla])s.

libStaic: ‘1’ltc  icxt  iilt,crftl(x:  to stat(: data USC(1 l)y ‘l’cl co]IITT)a]l(ls  il) 1 )S}]t;l,l, atl(l  tlIc  1)S1 siltlulator

is iltl])lc:]rlc~]ltc!(l using a lil)la~y  ktlowll  as lih.$’iotc. ‘1’llis lil)raly (Idillcs C-1 -1 t(:lrl])latc  clasw:s
wllicll  k(x)]) track of  a rcfcrcllcc:  k) a  u s e r  varial)lc aIId a tcxl  i)dmfa(:c  to t,llat v~triilblc.  ‘1’llis
a l lows a C/C+ -I ])rogra  IrI to access its varial)]cs as us IIal, wllilc still llavillg silrl])lc  text ‘~l)cck”

aIId (o])tio]lal)  ‘t]mkc” access to i,l Ic data tllmlgll staIIda Id text stri]lg gd/set ltld,l)ods of tJIc
M)st(lic  bzist!  Class. A  sillglc dnta ty])c  ]tl~ly llavc  lrlolc LIIzL1)  ()]lc kill(l o f  illtcrfau! availal)lc

fc)l it. lk)r  Cxairl])l(:, a~l i~dcgcl  nlay llavc  I)otll  a IIuirmic  illtcrfa(:c  a s  wc II as all (!lllllll(!l’:itf  (!(l

keyword /val uc intt:r~~cc, O r ,  a d o u b l e  ITIay lIavc a sta]ldad illtlcrfacc)  a]l(l OI]C ill w~llicll so]ti(!
kil)(l of units au: CX])CC ((t ‘ 1 a s  we l l ,  Cilltc)lll:it)ic?llly  collvcltiilp,  Lllc IIIIII1l)c1 ill(c) illlclllal  ullit,s
for mlrl])utatioll. Since (~+ + t(!]rl])]at,cs  arc USC(])  (wcrytllitlg is (]OIIC  i)l  a (x)]tll)]d,dy  iy])c-safe
]IlallIl(v.  Now illtcl”faccs  ]]la-j  1)(: a d d e d  to cxistii)g or IICW (Iala t,y})cs l)y dcfilliil~ })amc:  alId

]willt IIletllo(ls. IImv(:v[:l , sjmcial SU])])OIL for ])ossi])ly  IIcs(,cd data s t ruc tu re s  aIId ])ol.,]1 f i x e d
alId variable lcl IgtlI array,s  is ]nmidcd foI col]vc])ic]lcc. ] )at,a s t ructures  CaII il[l])]~:lrlcllt(:(] ;is
a co II I]x)u Ild grou])  of subst:itcs,  allow  illg, access {,0 citlllcr  i]ldiv  idual fields of tlIc Struclfurc
or LIIC clltim stmcturc at, me(:, without 1,1 Ic IIW!(l  f(n s])ccialiml  ])aw(:/])rillt,  lrl(!tlm(ls.  Arrays
also  allow acc(!ss  LO cillll(!l  ill(lividua]  Cl CIr ICI Itl S 01” tlIc clllliw  aTIay. l“utuI(;  wolk ]rlay illvolvc

so I])cg(:II  aII(l  s])ccial code alx! IIot II(dcd tx) saw! tlIcsca(ldillg; aII autolllatic Xl)l{ ildufau!, .
~rtlli:~l)]cs ii) a ])illary file o~ to SCII(I  tlICIII o v e r  a  i)ctwork  ill l)itlary. libS’iotc works [)11 l)c)tlI

Unix and VxWmks  opc)atill~  systmrw.

Stc!tlloslx)})c!: S’t,cLhoscof)c  is a Nal-{lilrl(:  ])lotti)l~, (001 froli) l{ctil-’l’iltlc  l)lllovatiolls, IJ]c. lt call  1)1011
varitil)lm fm]l  1 Vxl’imks tasks as we 11 :is Unix  ]) M) CCSSCS. lralial)l(!s and COT/tmlL$//Cll  signals
call 1)(! ‘Lillstall(!(l” to S’tcLho.~copc at IWII llilrl(: ,  all(l IIlulti])lc  Stl(:tjllosco])cs  call  l)c MI] 0]1 Lllc
saIIl(: tarp,(:t  at i.,11(: saIflc  tiitl(! wi(,llout  illtl(:lf(:](:tl(:c!. 011 VxW()]ks,  Sk!t]KK()]W  CaII look” at
tl)c glol):il lIIClIIOIy  diwctly so wllilc lullllill~ ,  a (:isk (]OCS  IIOt  ]Iaw! to t e l l  L$’iCihOSCOl)C  al)oIlt

u])(lat(!s  to variabl[!s, StctlLoscolK!  ruIIs as a  ]ow-])riority  task to Itlillitilix(:  il]l])act  to otl}c]
tasks.

NI”IIJS:  NcLumrk  l)ula DcliIjcIy ,$’cwicc  (Nl)l).$) is a fas(,, mlial)]c, II  I(:sstI.ge  l)assi]l~  INOI a l so  ftolll
l{(ml-’l’ilnc  IIu)ovatiol)s, l]lc,, w’itll  a  vcly ~,ctlcral Al’]. 11 ]UIIS 011 l)otll VxWolks  aIId  Illlix
])lat,fol]rls  and call  ])ass ]rlcssagcs  l)dwcc]l ])1O(XHCS  ruilllillp,  otl (lifl’(m!llt IIostls, ltacll host
ImIIS aII NDI),$’  da(:IIIOII  ~ivillg it, a  do)[l<lill  11111111)(:1  aII(l  list,  o f  “])cc]’)  h o s t s . IIy llavi)lp,
dol)laill  IIUIII1.WS)  IIlulti])]c  Nl~l~,$(l:iL:Irlo)ls  ltlay  lull 011 tllc salll(:  IIosts sittllllt,:l])collsly witllol]t
iilt(:rfcrill~,  wit]] (:?1(:]1  otllm”. 1 ‘mgtalrls rcp,ist cl tllclrlsclvm as “])10(111(:(:1s” al Id/or “cOIIsul IIcI+i”
o f  II  Icssagcs.  ‘I’ll{! salllc ])]ogra~n C:III l)otll ]) M)(lucc and CO]lSUII)C lrlulti])]c  kill(ls  of ]rl(!ss:igcs,
al]d tllcm! ]fl?~y l)c ltlultli])l(!  CO  II SU)IICIS  of tlll(: salllc II ICSS?I:, C. (k) IIsu II I(Ts II Itiy k citllcr “l)ollc(l)’
01’ “illllrlc:[liatc:  )). I’ollcd collsulrl(:ls  CXCCULC  a  mlll)ack for all illcolrlil]g  II I(HagO oIIly WIICII
a ])011 ful)ctioll is called (so  tlIc I) IOgIa III lIas UIIILIOI  o v e r  WIICII lIIC IIIcssaK(:  is l)a]l(ll(:(l).
IIt))rlc(liat,c  COI)SUIIICM  cxccutc t,llcir  mlll)ack as soo]l as a ]tlcssagc  arriv(!s  a]ld  ]1o })011 function
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